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A B S T R A C T
Introduction: Povidone Iodine (PVI) has been used to prevent wound infection for a long time, yet the
merits and effectiveness of this agent in reducing the rates of infection in simple traumatic wounds have
been debated. The aim of this study is determine the effect of PVI as skin disinfectant in preventing simple
traumatic wound infection after repair in emergency departments.
Methods: This study is a single-blind, randomized, controlled trial, conducted at the emergency
departments of two university hospitals. In this trial, those collecting and analyzing data were unaware of
the assigned treatment. Participants included ED patients with simple traumatic wounds, randomly
assigned to either experiment or control groups. Wounds were similarly irrigated with normal saline in
both groups. But the skin around the wounds of patients in the experiment group was cleansed by PVI
solution. The patients were followed till their next ED visit for stitch removal. The presence or absence of
wound infection was considered as the primary outcome and assessed by an ED physician.
Results: In total, 444 patients were screened and included in the study. The patients were statistically
similar according to their baseline characteristics. Men constituted 85% of the study participants. The
highest numbers of reported wound sites belonged to head (30%), lower limbs (24%) and upper limbs
(19%) accordingly. The rates of infections in the experiment and control groups were similar (p = 0.231)
but a signiﬁcant association was observed between the rate of infections and wound location. Lower
limbs (OR = 9.23, p < 0.0001) and upper limbs (OR = 5.47, p = 0.011) indicated the highest risks of wound
infections among other locations.
Conclusion: Our study showed that using PVI in the management of traumatic wounds did not reduced
rate of infections.
ã 2016 Elsevier Ltd. All rights reserved.
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Wounds and lacerations are common problems in the
emergency departments (EDs). Restoring integrity and function
with minimal scar are therefore the most important goals in
emergency wound management. To achieve the above goals, it is
important to prevent wound infection which can be achieved by
proper wound preparation before repair [1,2]. According to
previous studies wound infection occurs in approximately 3–5%
of traumatic wounds that are repaired in EDs; however the
infection rate is varied based on some factors such as mechanism of
injury, wound location and patients health status [3]. As we know* Corresponding author.
E-mail address: abzarian.niloofar@gmail.com (N. Abazarian).
http://dx.doi.org/10.1016/j.injury.2016.05.031
0020-1383/ã 2016 Elsevier Ltd. All rights reserved.wound irrigation and debridement are most important validated
steps in wound preparation [4,5]; but about skin disinfection there
are some controversies.
With the global increasing rates of antibiotic resistance, topical
antiseptics have been suggested as alternative means of reducing
wound infection in primary care [6–8]. These agents inhibit action
or reduce the number of microorganisms on intact skin or within a
wound [9] and are recognized to be essential for wounds infection
control [6,10]. Wound cleansing by topical antiseptic agents
seemed to reduce wound infections effectively but, there are
some evidence suggesting that using these agents for all wounds
might be unnecessary [6] and in some cases, may have a negative
effect on wound healing process [11–16]. It is therefore rational to
use appropriate solutions and avoid unnecessary cleansing to
optimize the healing process and decrease potential adverse
effects on normal tissue [6].
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around traumatic wounds to prevent infection for a long time, yet
the merits and effectiveness of antiseptic ﬂuid irrigation have been
debated and the choice of antiseptic agents is controversial [6,7].
Besides, there is still limited information on the effectiveness of
different methods currently used for the irrigation and cleansing
traumatic wounds. In an attempt to address these challenges, the
aim of this study is to provide a detailed analysis of the rate of
infection with presence or absence of Povidone-iodine (PVI) as a
skin disinfection agent, in simple traumatic wounds with
identifying potential risk factors. Povidone Iodine solution10% is
an aqueous solution containing Povidone-iodine, 10% (1% available
iodine) as active ingredient and puriﬁed water and sodium
hydroxide as inactive ingredients.
Methods
Study design and setting
This study is a single-blind, randomized controlled trial,
conducted in the emergency departments of two university
hospitals of Iran University of Medical Sciences during April
2013–April 2014. In this trial, those collecting and analyzing
clinical data were unaware of the assigned treatment. Trial was
registered in Iranian Registry of Clinical Trials (IRCT)
(IRCT2013070610017N5).
Written consent was obtained from all patients or their legal
guardians and assessments were conducted by an ED physician.
Ethical approval has been granted by the Iran University of Medical
Sciences Research Ethics Committee and carried out in accordance
with Declaration of Helsinki (1989).
Selection of participants
Potential participants included all ED patients over 16 years
old with simple traumatic wounds who did not meet the
exclusion criteria of recent history or current use of antibiotics
or diabetes mellitus, cirrhosis, renal failure, chronic substance or
alcohol abuse, splenectomy or immunodeﬁciency (congenital,
acquired, or receiving immunosuppressive therapy), delayed
presentation (>12 h), allergy to iodine and any wound with an
indication of antibiotic prophylaxis based on literature or just
based on physician judgement. Simple traumatic wounds are
deﬁned as wounds that are not caused by animal or human bite,
not involving deeper structures (eg. nerves, tendons, vascular,
bones or joints), and are not crushed or penetrating and have not
been visible contamination [17]. Using convenience sampling
method, included patients were assigned to either experiment or
control group.
Intervention
After enrolment, participants were randomly assigned to
either experiment or control groups, using random numbers
table. At the beginning of wound management adequate local
anaesthesia by injecting lidocaine 1% in wound edges was made
in both groups; Then in the control group, wounds were ﬁrst
irrigated by normal saline solution and either in the experiment
group, wounds were primarily irrigated by normal saline
solution similar to control group and then PVI 10% (Toliddaru.
co, Iran) was rubbed on the intact skin5 cm apart from the
wound edges by means of sterile cotton pads letting it to dry on
room air using sterile gloves; the wound itself was not cleansed
by anything but normal saline solution in both groups and so in
experiment group povidone iodine was only used on intact skin
not the wound. then, using sterile method, debridement of deadand contaminated tissues were done if needed based on
physician judgement and wounds were closed by no absorbable
nylon sutures with cutting needle suture size was chosen based
on physician judgement. After suturing the wound was covered
by light dressing composed of sterile dry cotton gauzes.
Preparation irrigation suturing dressing all were done by
emergency medicine resident physician who is by that time in
charge of the shift all of physicians who participated in the study
were informed of the study protocol. Before discharge changing
the dressing was thought to all patients and they were asked to
change their dressing every 12 h till 48 h after suturing. All
patients were alerted about wound infection signs and were
asked to come to emergency department as soon as they
inspected these signs. 10 according to literature for simple
traumatic wounds with characteristics we deﬁned there is no
indication for prophylactic systemic antibiotics; [18] topical
antibiotics were not used on any wounds either. At the wound
closure step it was not possible to blind the physician who in
suturing the wound because of the colour and smell of povidone
iodine solution, but all patients were asked to take shower and
wash the skin around the wound after 48 h so at the time of
suture removal it was not possible for the wound investigator
physician to detect which wound was prepared using povidone
iodine and which is not.
All of the patients were required to visit ED physician 48 h after
repair and also at the time of suture removal within 7–10 days
depending on the wound location. Patients required referring to ED
physician or call the researcher in case of any wound infection
during their wound healing period (the day after receiving
treatment until sutures removal). Outcome assessments were
made by a blinded ED physician. All of the participants received
standard wound care, and were followed during 1 month after
their ﬁrst ED visit by a telephone call.
Outcome measures
Primary outcome measure was the difference in wound
infection rates between two studied groups. Based on CDC criteria
for superﬁcial incisional surgical site infection wound, infection is
deﬁned as presence of at least one of the following condition,
Purulent drainage, with or without laboratory conﬁrmation, from
the superﬁcial incision; Organisms isolated from an aseptically
obtained culture of ﬂuid or tissue from the superﬁcial incision; At
least one of the following signs or symptoms of infection: pain or
tenderness, localized swelling, redness, or heat and superﬁcial
incision is deliberately opened by surgeon, unless incision is
culture-negative; or diagnosis of superﬁcial incisional surgical site
infection by the surgeon or attending physician with an exception
of the isolation of organism from ﬂuid or tissue, in fact diagnosis of
infection was made based on clinical criteria [3,19]. A wound
infection was considered to be signiﬁcant if the follow-up
physician’s impression was that there was a wound infection
requiring antibiotics, intervention, admission or referral. Second-
ary outcome measures were the occurrence of skin irritation and
wound dehiscence.
Primary data analysis
All data were entered in a ﬁle and analyzed with Stata software
(version 12.0). Demographic and clinical data were presented
descriptively as frequencies and means with SDs where appropri-
ate. Univariate logistic regression models were used to predict the
odds of wound infection in the experiment and control groups. For
eliminating potential confounders, those variables with signiﬁ-
cancy level <0.3 were entered into multivariate regression model.
The signiﬁcance level was 0.05 for two sided tests.
H.B. Ghafouri et al. / Injury, Int. J. Care Injured 47 (2016) 1913–1918 1915Results
Characteristics of study subjects
During the study period, 443 patients were screened and ﬁnally
enrolled. Of those patients, 37 were excluded. (Fig. 1) There were
no differences in the baseline characteristics of the experiment
(with PVI) and control (without PVI) groups (Table 1). Men
constituted 85% of the study participants. The sites of wounds were
head in 44% of patients, neck or trunk in 10% of patients, upper
limbs in 22% of patients and lower limbs in 24% of patients.
Wounds were typically treated on average 2 h after the event. The
average depth and length of traumatic wounds were similar in
both groups (p = 0.317, p = 0.971 accordingly).
The observed infection rate was 8.7% (19 patients, odds
ratio = 1.5,95% conﬁdence interval, 0.76–2.97) in the experiment
group and 5.8% (13 patients, odds ratio 0.96, 95% conﬁdence
interval, 0.92 to 1.02) in the control group. The difference in
infection rates was not statistically signiﬁcant between these
groups (odds ratio1.5; 95% CI 0.74–3.23; P = 0.236). The difference
in infection rates were statistically signiﬁcant according to the sites
of wounds in which lower limbs and upper limbs found to have the
highest infection rates (p = 0.011 for upper limb and p = 0.0001 for
lower limb). There was no signiﬁcant different in the infection
rates of between injury type subgroups (Table 2). Skin irritation
and wound dehiscence did not occur in any case.Fig. 1. CONSORT ﬂDiscussion
In this study we tried to clarify the role of povidone iodine as a
typical antiseptic solution in wound infection prevention. We
designed the study so that we can control or eliminate risk factors
for infection to reach this goal we excluded patient who had
clinical circumstances that prone their wound to infection such as
diabetes, tissue ischemia and other conditions mentioned at
exclusion criteria and by selecting only simple traumatic wounds
we tried to eliminate confounding factors like presence of foreign
body, delayed closure, and deep structures involvement. To control
other risk factors for infection that we may not be able to eliminate
we used proper randomization that based on comparing character-
istics of two groups, which showed no statistically signiﬁcant
difference, we were successful to reach this goal. Our ﬁndings
indicated no signiﬁcant association between the use of PVI 10%
solution and the rate of infections in the simple traumatic wounds.
The results of the regression analysis showed that the site of
wound is a better predictor for wound infections than using
antiseptic agents In this regard lower indicated the highest rates of
wound infections that other sites.
(Our ﬁndings failed to support this argument that using topical
antiseptic agents on intact skin around the simple traumatic
wounds prevents wound infections). According to our ﬁndings, no
signiﬁcant difference was reported between the rates of observed
infections in the experiment and the control groups either treated
with normal saline or PVI. However there are evidences that usingow diagram.
Table 1
Demographic characteristics of the study patients and baseline characteristics of the wounds characteristics with PVI (N = 192) without PVI (N = 214).
Characteristics With PVD(N = 192)(%) Without PVD(N = 214)(%) P Value
Age, y, mean  SD 29.1  14.2 31.6  13.9 0.581
Sex
Men 169 (88) 175 (82) 0.081
Women 23 (12) 39 (18)
Site
Head 94 (49) 85 (39.7)
Neck or Trunk 15 (7.8) 26 (12.1)
Upper limbs 44 (22.9) 44 (20.6) 0.097
Lower limbs 39 (20.3) 59 (27.6)
Injury type
blunt 63 (32.8) 95 (44.4)
stab with glass 18 (9.4) 24 (11.2)
stab without glass 100 (52.1) 82 (38.3) 0.044
wood 11 (5.7) 13 (6.1)
Time passed, h, mean  SD 1.9  1.9 1.8  1.2 0.731
Depth, mean  SD 1.0  0.6 1.1  0.6 0.317
Length, mean  SD 4.2  3.7 3.7  2.5 0.971
Contamination
Yes 16 (8.3) 13 (6.1)
No 176 (91.7) 201(93.9) 0.360
Table 2
Univariate and multivariate logistic model for odds of traumatic wound infections.
Univariate model Multivariate model
variable Odds ratio 95% CI P value Odds ratio 95% CI P Value
Lower Upper Lower Upper
Intervention
With PVI Ref – – – Ref – – –
Without PVI 1.55 0.74 3.23 0.231 1.51 0.67 3.36 0.313
Age 0.98 0.95 1.01 0.353
Sex
Male Ref – – –
Female 1.15 0.42 3.11 0.783
Location
Head Ref – – – Ref – – –
Neck or Trunk 0.01 0.15 11.78 0.998 0.01 0.15 10.79 0.863
Upper limbs 3.13 0.96 10.18 0.058 5.47 1.47 20.28 0.011
Lower limbs 7.09 2.56 19.63 <0.0001 9.23 2.98 28.57 <0.0001
Others 1.21 0.13 10.78 0.862 2.53 0.26 24.50 0.422
Injury type
Blunt Ref – – – Ref – – –
stab with glass 0.22 0.02 1.76 0.157 0.16 0.02 1.39 0.099
stab without glass 0.70 0.32 1.52 0.371 0.57 0.24 1.32 0.192
wood 0.01 0.17 6.78 0.999 0.02 0.02 1.76 0.999
Wound age 1.08 0.80 1.25 0.945
Depth 0.67 0.31 1.45 0.317
Length 0.99 0.88 1.12 0.971
Contamination
Yes Ref – – –
No 0.55 0.15 1.96 0.360
1916 H.B. Ghafouri et al. / Injury, Int. J. Care Injured 47 (2016) 1913–1918topical antiseptics like PVI signiﬁcantly reduces the overall
infection rates and recommended for prevention of wound
infections [6,20,21]. The association between PVI administration
and the risk of infection has been widely investigated in the
complicated and surgical site wounds. Although the results are
mixed [22,23] but several studies indicated that skin preparation
with PVI may reduce postoperative infection rates [24–26]. Several
studies have revealed that using PVI conferred no beneﬁts as
compared to normal saline or chlorhexidine for cleaning wounds
[7,22,23,27]. However, information on the role of PVI in simple
traumatic wound infection prevention is limited. In this context,our results provide further evidence that routine skin cleansing by
PVI is not well associated with reduction in overall infection rates
in simple traumatic wounds.
There is a great body of literature discouraging the use of
routine antiseptics agents as a standard step of preparation in all
types of wounds. These arguments are supported with laboratory,
human and animal studies that examined their toxicity and the
adverse effects of using topical antiseptics on normal tissue healing
[6,11–13,16,28–32]. These studies demonstrated the negative
effects of antiseptics on production of ﬁbroblasts, collagen,
epithelial migration and microcirculation during tissue healing
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while contacting body ﬂuids, blood or proteins [7] therefore; they
need prolonged contact to reduce the bacterial loads. While
different antiseptic agents are used for wound cleansing and
irrigation in primary care, the choice of the best treatment,
including elimination of skin disinfection by means of topical
antiseptics, is still controversial and further randomized clinical
trials are needed to provide more information about true effect of
antiseptics on infection rate and healing process of traumatic
wounds. Previous studies showed that there is no signiﬁcant
difference between alcohol containing skin antiseptic agents and
aqueous povidone iodine solution in traumatic wound infection
prevention [33] although recent evidence on this issue is lacking.
Our results also indicated signiﬁcant association between the
wound location and the rate of infections, in which upper and
lower limbs indicated the highest rates of infections. Besides,
previous studies suggested that wounds on head and neck were
less commonly associated with infection development than other
locations. In this regard, the incidence of infection estimated 1% to
2% in head and neck, whereas legs and lower extremities were as
high is 23% [34–37]. Since these sites are considered to be more
infection-prone [20], it is therefore important to consider the site
of wounds once deciding to choose cleansing agents with better
efﬁcacy and lower adverse effects.
Our results also indicated no signiﬁcant association among the
length, depth, wound age (under 12 h) and the rate of infections.
This ﬁnding was in contrast to previous studies that proposed
wound age, and depth as the most predictive factors of wound
infections [20,34]. Although it is important to notice that we did
not include wounds older than 12 h.
We are aware that present study has some limitations one of
them is that it is a single centre trial, we could assess some
secondary outcomes like pain and time to wound healing, maybe
using antiseptics on skin around the wound change the duration of
time needed for complete healing, that is the point we will sure
consider to assess in further studies. In addition, other antiseptic
agents were not examined and because of lack of previous
supporting evidence only simple traumatic wounds were included
it is obvious that rate of infection is not so high in these types of
traumatic wounds.
In summary, our ﬁndings support the argument that using PVI
in the management of simple traumatic wounds has no signiﬁcant
association with the rate of infections. Besides, the sites of wound
were proposed as the most important risk factor for wound
infections in ED settings. Despite our ﬁnding according to the fact
that using povidone iodine on skin around the wounds is standard
of care, we believe that it is too soon to change wound
management in emergency department based on this single study
of course further studies with larger sample size and improved
method are needed to clearly deﬁne the role of povidone iodine as
skin antiseptic in wound infection prevention. Besides, studies on
other antiseptic agents specially alcohol containing agents is
necessary and will provide valuable information about an exact
role of skin disinfection in traumatic wound management. We are
planning to design further studies to eliminate our limitations and
provide stronger evidence on the issues mentioned above in near
future.
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